Former Soviet Central Asia could be confronted, in a not too distant future, with resource-based conflicts or even -as some observers have suggested -with a "water war" 1
INTRODUCTION
In the past decade of transition, the newly independent Central Asian states (CAS) have not been able to tackle the root causes of the desiccation of Aral Sea. This seemingly irreversible process has continued, as the overall irrigated agricultural acreage expanded,
Cotton is a crucial earner of foreign exchange and main provider of employment, especially in Turkmenistan, Uzbekistan, Tajikistan and southwest Kazakhstan.
Indiscriminate use of water for cotton since the early 1960s has led to the drying out of the Aral Sea, and causing severe environmental problems, such as changing climate, soil and water salinity, and pollution of water, land and air. The rapidly growing population in the downstream countries, the increasing impoverishment in rural areas and the 'economic nationalism' that the authoritarian regimes of the Central Asia regimes tend to pursue, rather than the preferred regional cooperation, are further ingredients for possible tension, social instability and conflict.
[ Figure 1 Around Here]
This article will place these developments in a political economy framework of analysis, parting from the Soviet legacy of forced cotton production, which will be analyzed in the following second section. It will be emphasized that water is an increasingly scarce resource, which is under pressure from various economic interests, such as agricultural production and hydropower generation. Environmental interests, representing biodiversity, improved livelihood of the Central Asian population and the 'voice of Aral' itself, are underrepresented and loosing out.
In the third section the environmental degradation in the Aral Sea basin will be investigated in detail. The drying out of the Aral Sea has far-reaching consequences for the climate and bio-diversity of the surrounding regions, while desert winds are transporting sand and salt over long distances, depositing millions of tons of (often polluted) salts on agricultural fields all over the basin area. Because of insufficient and deteriorated drainage systems, water logging is widespread and soil salinity is an increasingly important environmental problem. The worsening ecology of the region makes living in many areas quite inhospitable, such as in Karakalpakstan in Uzbekistan and in Kyzlorda in Kazakhstan, where poverty and degradation of the environment are linked together in a vicious downward spiral.
In the fourth section we will discuss the institutional framework in which water is managed in the region. A transition took place from a centralized allocation of water that Turkmenistan, the main 'water user' countries, water is still centrally allocated and managed, in absence of reforms at local level. The principle of 'use it or lose it' that was the outcome of centrally planned water allocation, lacking sanctions on misuse, and incentives for water savings, is still in force (Lerman, Garcia-Garcia and Wichelns, 1996: 170) .
In the final and concluding section it will be argued that the environmental situation in the Aral Sea basin is critical. A use of water at the current level, and at the low efficiency ratio will lead to further spreading of soil salinity, and irreversible deterioration of the Aral Sea in the next decade. The power of water in a divided Central Asia might well lead to conflicts and tensions, over an increasingly scarce resource in the context of a de-teriorating environment in which water is a critical. Although many in the region believe that water is 'God given', the current environmental disaster is man-made, and only a diminished and efficient use of 'the' scarce resource of this area, guided by well-designed micro-and macro-institutions, and inter-regional cooperation, will be able to turn the tide.
THE SOVIET LEGACY OF WATER MANAGEMENT
Most of the area of former Soviet Central Asia consists of steppes and deserts. Only in the traditional oases, which benefit from rivers or underground water reservoirs, are since ancient times the places were people settled and agricultural activities emerged. During the Soviet period, in particular during and after the forced collectivization in the early 1930s, much of the existing sustainable cropping patterns (with grains, cotton and fruits)
were changed, and traditional water management was destroyed and replaced by largescale surface irrigation systems.
Cotton was already grown for a very long time and irrigated areas in the Central Asian plains, such as the Ferghana Valley, proved to have comparative advantages to produce 'white gold'. However, since the 1940s and increasingly so since the early 1960s, a quasimonoculture of cotton was introduced on orders of Moscow (Spoor, 1993) . In that sense the region became a raw materials producing periphery for the center, within the Soviet Union. Very little cotton processing was done in these Soviet republics and most of the harvest was transported to the central and western parts of the country, destined as input for textile industries. Cotton became a crucial commodity in the political economy of these republics, in particular in Uzbekistan, which developed into one of the largest cotton producing countries in the world. The power and eventually also the fate of the political élites of some the SSRs (Soviet Socialist Republics) became dependent on the success and failure of the cotton sector. Corruption, over-and underreporting of harvest results, and the forced organization of labor during peak periods, became structural features of the economies of particular the Uzbek, Turkmen and Tajik SSRs.
With the purpose of rapidly increasing cotton output of the Central Asian region, water was desperately needed, as in the desert climate hardly anything can grow without irrigation. Water was or at least seemed to be available in sufficient quantities, as the Aral Sea basin is blessed with two main river systems, the Amy Darya and the Syr Darya. The
Amy Darya, which flows on the south side of the basin, is the larger of the two, with an average annual flow of water of 73.6 km 3 , with a variation between 47 and 108 km 3 . Of this flow around 19 km 3 is generated in Afghanistan, which is not considered in the scope of this article, but should play a role in institutional development of water management in the Aral Sea basin. The Amy Darya is tapped to a substantial degree by the famous Karakum canal that runs into Turkmenistan over a distance of more than 1,100 km. The Syr Darya river, originating from the Naryn and Karadarya rivers that flow through the Ferghana Valley, and then turns northwest into Kazakhstan, has an average annual flow of 38.8 km 3 , with a variation between 21 and 54 km 3 . The flow of both rivers emerges from the mountain areas of Kazakhstan, Kyrgyzstan, and Tajikistan, while it is largely consumed in the downstream areas in Turkmenistan and Uzbekistan. This 'differential access' is at the root of tensions about the use of the precious resource in the region.
The expansion of the cotton acreage caused an increasing volume of water being diverted towards agricultural irrigation. For the largest cotton producer of the region, Uzbekistan, the expansion of cotton was even spectacular. Starting from a level of 441,600 hectares in 1913, the cotton acreage grew from 1,022,600 ha in 1940, to 1,427,900 ha in 1960 and since than to even 2,103,000 ha in 1987 (Spoor, 1993: 148 The shore line of the Aral Sea has withdrawn by sometimes more than 100 km, which means that towns such as Munyak (Uzbekistan) and Aralsk (Kazakhstan), which were built with a sea-side promenade, are now in the middle of the desert. As a consequence of the continuing evaporation, and insufficient inflow of river water the Aral Sea is not only disappearing, splitting into three different smaller (northern, western and eastern) areas, but also transforming into a salt water sea, in which most of the fish population died out.
In Figure 2 , based on satellite photos and other data, it can be seen how Aral is shrinking.
On the basis of current data, also a scenario for 2010 is given, which takes into account that the process of decrease will become slower, as less water will evaporate because of increased salinity and a substantially smaller water surface.
[ Figure 2 Around Here]
It can be noted from the data presented above that the process of drying out of the Aral Sea was not stopped or slowed down in the decade of transition. It is clear that the newly independent countries of former Soviet Central Asia were focused primarily on their own survival, in which employment and foreign exchange generation for Uzbekistan, Turkmenistan, Tajikistan, and the southwestern regions of Kazakhstan and Kyrgyzstan very much depended on cotton. Politically there was no other choice, even if the governments would have wanted to embark on a more sustainable resource management path, than to keep most of the cotton production in tact, while even expanding irrigated areas, mostly for grain production ( Table 2) .
As can be seen in the data of Table 2 , the irrigated area of the five Central Asian countries increased in a decade from 7.5 to 8.1 million hectares. The strong expansion of the irrigated acreage in Turkmenistan, with a constant water use, is to be explained by the introduction of new grain producing areas, using less water per ha. The tendency to expand irrigated areas that can be noticed in the 1990s, is expected to continue. According to a recent report of the International Crisis Group (ICG), Turkmenistan intends to increase its irrigated acreage with 450,000 ha in the next few years, Kyrgyzstan with 230,000 ha, and Tajikistan with 500,000 ha. Not only will this expansion put more pressure on water resources, a rising ground water table also causes sometimes substantial problems in adjacent provinces of neighboring countries (ICG, 2002: 3-4) .
[ Table 2 Around Here]
While water allocation was gradually decreasing, it has been reported that actual water The two competing demands for water, agriculture and hydropower, have not been contained in the past decade. Water use for agriculture remained more or less constant, although there was a shift in the crop-mix of the downstream countries, with a slight reduction of the cotton acreage and a strong expansion of wheat (targeted towards selfsufficiency in wheat production). In 1990 the overall cropping pattern for the five Central
Asian countries was 40 percent for cotton and 7 for wheat, while in 2000 this had shifted to 35 percent for cotton and 30 percent for wheat (World Bank, 2001: 18) . This has not reduced water demand, as the positive impact of this shift (wheat is produced with less water per hectare than cotton) is annulled by increased water leaching (to combat soil salinity), and the further deterioration of irrigation systems in the 1990s as a consequence of lack of investments. Water is used in highly inefficient ways. Cotton is demanding around 13,000 m 3 /ha, which is substantially higher than in other cotton producing countries. Land is used for cotton most often during decades in a row, within crop rotation of periods of fellow, as irrigated land is extremely limited, and pressure to comply with centrally planned output was high. Furthermore, on-farm and off-farm drainage systems are most often weak or non-existent, which means that water logging is a continuing problem and as a consequence increase soil salinity (see next section).
ENVIRONMENTAL DEGRADATION IN THE ARAL SEA BASIN
There is a close relationship between environmental degradation and water, as often 'water is the cause and the cure' of many environmental problems. If we would take as example the case of Uzbekistan, the complexity of the water system can be seen from its sheer size and numbers. The availability of water resources for the sectors of the Uzbek national economy (for most part agriculture, but also industry and human consumption) depends on operational reliability of a complex water management system. This consists of five regional and 53 national reservoirs, main and inter-farm canals of a total length of 28,000 km, drainage infrastructure, and 1,465 pumping plants with 4,942 pumps that supply water to 2.3 million hectares of irrigated land. Another 2 million ha of land is irrigated with surface irrigation systems. Many of the water management systems are old, and well beyond their service lifetime.
There are many environmental problems in the Aral Sea Basin, some which are serious by themselves, others influencing the current state of the Aral Sea, and again others that are a indirect spin-off of the drying-out of the Sea. To be clear from the start of this analysis, water is actually not in short supply, but its highly inefficient use causes shortages in various parts of the year, especially in regions of the downstream countries.
In the 1970s and early 1980s a mega-plan was developed to divert northern Russian The environmental problems in the Aral Sea basin are the following. Firstly, there is an increasing share of irrigated land in Central Asia that is saline to various degrees. The major cause should be sought in the lack of crop rotation, as cotton in most places is a mono-culture for already many decades. Furthermore, inadequate and archaic drainage systems cannot handle the serious problems of water logging and upward streams of minerals. One can therefore argue that there is also a salt -rather than only a water crisis in Central Asia. Soil salinity tends to reduce agricultural yields and to increase the use of water, as farmers get into practices of water leaching, which consumes large quantities of water at the start of the season to wash the soils.
Salinity is more severe in the downstream areas of the basin, as salt is washed downwards by the rivers and drainage canals, and there is hardly any natural drainage in these relatively flat areas. In Table 3 it can be seen that soil salinity increases from South to [Table 3 Around Here]
There is also a noticeable increase in soil salinity of the downstream 'user' countries in the 1990s, during the first decade of transition (see Figure 3 ). This increase has been es- Soil salinity might seem 'merely' to be a technical problem. On the contrary, it has important social and economic consequences. Salinity can negatively affect the crop yields, and therefore the income of farm households. It is known that with moderate salinity only tolerant plants grow satisfactorily. With severe salinity only a few, very tolerant plants do so. If soil salinity is above a certain threshold value, yield losses can easily range between 10-50 percent.
[ Figure 3 Around Here]
Apart from increased soil salinity, also the downstream river water is increasingly saline, which affects agricultural yields, and the water quality of the aquifers. (Spoor, 1998) .
Secondly, the smaller quantities of water that actually flow as far as the deltas of both main rivers and the mentioned increased water salinity in those areas, has had devastating consequences for bio-diversity. Part of the rich flora and fauna has disappeared in these wetlands, which were also the breeding ground of many birds and fish of the basin system. In the Amy Darya delta, the unique tugai forests have suffered enormously (Spoor, 1998) . It has been estimated by UNESCO (2000: 45) that in that same delta around 30,000 ha of lakes and bogs have practically dried out. In the Aral Sea itself, much of the fish population has died out, with of course dramatic consequences for the population of the surrounding towns that was largely dependent on catching fish. Again, loss of biodiversity is not an abstract issue, as it has had very negative consequences in employment, income generation and health conditions.
Thirdly, as could be noted in Figure 2 , there is a rapidly expanding area of exposed seabed in the Aral Sea. These are to be found at the shores, as the Sea shrunk, but also the land area which is separating the deep Western and the shallow eastern sea, largely consists of salt. With desert storms blowing about three months per annum, large quantities of salt are being deposited on surrounding agricultural lands.
Because of desertification, windstorms move an increasing amount of salt in Central Asia, especially near the Aral Sea. An estimated 1.5-6.5 tons of particles per hectare, of which 260-1000 kg/ha is toxic salts, is transferred annually from the dried bed of the Aral Sea (an estimated 1.5 billion tons of salt covering 3.5 million ha) to an expanding area. Wind erosion also carries salts in areas such as the Central Ferghana Steppe. Bukhara Province of Uzbekistan receives a total of 300-400 kg/ha of salt-laden aerosols annually, of which 40-50% comes from the dried bed of the Aral Sea some 300 km distant (World Bank, 2002 ).
This 'salt pollution' does not have only a negative impact on agricultural production, but also on human health. The number of cases with respiratory diseases is relatively very high, in particular in the downstream areas close to the Aral, which was defined in the earlier mentioned BBC-documentary as a form of 'environmental AIDS'.
Fourthly, the shrinking of the Aral Sea has contributed to climate change in the surrounding areas. The time-span of the planting season has shortened, the number of frost free days decreased and summer temperatures (in the desert) are slightly higher. The enormous size of the Aral Sea regulated the temperatures somewhat, and its drying-out contributes negatively to this process.
There is a clear relationship between environmental degradation of soil and water, and the increased incidence of poverty, particularly in the downstream areas of the basin, which have been mentioned above. The environmental stock/capita (Z/N, with Z= environmental stock including water and land resources, and N= total population in particular region) has dropped because of deterioration of the first variable, and an increase of the population in the downstream areas (Spoor, 1998 
WATER MANAGEMENT, INSTITUTIONS AND REFORMS
Centralized and regionally focused Soviet water management of the basin was abandoned in the wake of the collapse of the USSR. As UNESCO (2000: 49) concluded in its 'Water Related Vision for the Aral Sea Basin for the year 2025':
Regional co-operation was needed to restore a basin-wide mechanism and perspective in water and salt management. Following the independence of the Central Asian republics in 1991, Soviet central authority over basin development gave way to that of five sovereign governments acknowledging distinct interests. Management of water resources came to be undertaken according to national perspectives. If the interests of water users were addressed somewhat inefficiently, the interests of the Sea, deltas and wetlands were nearly orphaned.
Indeed, with national interests prevailing, the voice of the Aral Sea, the anonymous 6 th player in the field of Central Asia, became even weaker. However, new national and regional organizations appeared during the first decade of transition, which would fill the institutional vacuum that remained after 1991, at least at the macro-level. Apart from the complex and differentiated jurisdiction of the BVOs, their main problem is that agreements do not have the status of international law, and that they themselves are not even recognized by national legislatures, lacking therefore authority over the national use of resources (Horsman, 2001: 73) . Shortage of funding has hampered the operational capacity of the BVOs. Funding obligations are related to water allocation shares, but it seems that only Uzbekistan and Turkmenistan have complied regularly in recent years. Most of the financial contributions are used for direct operational costs, and insufficient quantities are left for capital repairs and replacement investments. Therefore, during the 1990s there is a steady deterioration of the water management infrastructure (Hogan, 2000; World Bank, 2001: 22) .
IFAS was supposed to be financed by yearly budget allocations at a size of 1 percent of each individual country's GNP. However, although these were later reduced to 0.3 percent for Kazakhstan, Turkmenistan and Uzbekistan, and 0.1 percent for Kyrgyzstan and Tajikistan, the countries have shown to be very slow in payments, therefore limiting the financial room for maneuver of IFAS (Horsman, 2001: 73) . In addition to that, in February 1998, during the Almaty Summit of the Heads of the states, it has been agreed that the funds allocated to address the Aral Sea crisis would be utilized on their territories and they will not transfer funds to the EC-IFAS account. ..to work out joint measures for the realization of a regional strategy and concrete actions for the rational use of water resources of the region, based on an ecosystem approach and integrated principle of water management (UNESCO, 2000: 53) .
This declaration represented an important principle of regional cooperation. However, the political economy is different in reality, where national interests weigh more than transboundary ones. In an interview in Kazakhstan with the then ICAS/IFAS Chairman, Mr. Almabek Nurushev, he declared:
Who will have the bravery to tell the farmers: 'reduce production and perish'? It will take quite some time to have rational production systems, where instead of cotton and rice, in some places the farms will produce wine and other products. Nevertheless, currently all states want to be independent in the production of grains, although nature defines the production of which commodities can be grown in each place. In fact, it is too hot during the summer in Turkmenistan and Uzbekistan to produce grains. At the same time, cotton is the foreign exchange earner. The question is a very important one, and has to be faced in the very near future (Spoor, 1998: 427) .
It is quite clear that exactly that scenario enfolded in the following years, while the overall water use was not reduced.
The institutional arrangements of water management have not changed in the downstream countries Turkmenistan and Uzbekistan. Irrigation is mainly carried out by gravity methods. The water supply is done through planned allocations, mostly to the still existing and predominant shirkat farms, the heirs of the former sovkhozy and kolkhozy. Only very small payments have been introduced for as water charges, by far not enough to finance the costs of operation and maintenance. An example of these symbolic payments was given by Wegerich (2000:5) , who noted that a WUA in Syr Darya oblast paid a wa-ter tax of 0.11 Soum/m 3 , while according to Uzbek experts the real price of water was 0.9 Soum/m 3 .
Currently there is a new externally funded project 'Integrated Water Resources Management in Ferghana Valley', which will introduce Water Users Associations (WAU) in pilot areas, using the experience of these local level institutions be established in Kyrgyzstan and Kazakhstan over the past five years (Dukhovny, 2002) . However, it should be noted that agricultural reform in Turkmenistan and Uzbekistan is much less advanced than in the neighboring countries, which makes locally or even privately managed water systems more problematic. Early experiments with WAUs in Uzbekistan were complicated by the fact that much of the farm produce (cotton and wheat) was still covered by the obligatory state order system. Farm enterprises and even 'private farmers' (Spoor, 2003 forthcoming) have still little room for maneuver in deciding about the allocation of inputs and choosing the crop-mix, which makes it nearly impossible to provide incentives for water savings.
The current irrigation and drainage infrastructure is in a rather shaky state, as for many years hardly any investments have been made. Much of the irrigation canals (actually 34,200 of the total 47,700 km) are unlined, with a large degree of seepage. In a recent survey of farms in Uzbekistan it was shown that 60 percent of the water supplied to the farms did not reach the field, identifying deficiencies in management, leakage and similar losses as very significant (World Bank, 2001: 21) . On-farm drainage systems in the Basin are in even worse conditions, drainage canals are filled with weed and silt because of insufficient cleaning. Finally, an aspect which is often forgotten, is the high costs of irrigation that is used in the newly developed agricultural areas, where cascades of water pumps have to bring the water sometimes up to levels of 100-200 meters. As the pumps are often old, electricity costs have risen in recent times.
As analyzed above, much is still needed in terms of the relation of transboundary water legislation and the legal acceptance of regional agencies to decide about water allocations and conflict handling. However, the basis for profound institutional change needs also to be based in an appropriate national legal framework, a clear definition of property and use-rights, the introduction of the 'pollutor pays' and 'beneficiary pays' principles, and of water pricing.
In Uzbekistan the latter will be introduced in a stepwise manner. Paid irrigation in the agricultural sector will be introduced in two stages. In the first stage ( Economic mechanisms for water saving in different sectors of the economy will be fines for excessive use of irrigated water (compared with the allocated volume), and the establishment of special incentive funds (using a portion of the water fees) to stimulate the reduction of water use per hectare. However, the effectiveness of these measures will very much depend on the progress in agrarian reform, as the shirkat farms are currently still entangled in systems of obligatory procurement for cotton and wheat with low administrative prices, political interference and 'missing markets'.
CONCLUSION: COOPERATION OR CONFLICT OVER WATER?
There is no doubt that the seriousness of the Aral Sea environmental disaster has started to penetrate in the minds of the Central Asian leadership. However, that seems to be not enough if one sees that behavior according to strictly defined national interests. The originally planned reduction of water quota allocated to the countries in the basin (as was agreed in 1993) has not really come through, as irrigated areas were still expanded and the water efficiency has not improved, but rather worsened. As analyzed above, there is also what one can call the 'salinity trap', namely that agricultural farm enterprises in areas with increased salinity will enter into leaching of farm land, using more water than before, entering into a vicious circle of environmental degradation. With current water allocation quota at not much lower levels as before independence, and the volume of water that reaches the Aral Sea shores still being negligible (and in the dry years 2000 and 2001 even completely nil). Therefore the drying-out of the Sea seems to have entered into a nearly irreversible stage, if no dramatic changes at national and regional levels are being made, in particular at macro-and micro and transboundary basin level.
A continuation of the water shortages, increase soil salinity, drying-out of the Aral Sea and its disastrous environmental spin-off (salt storms, climate change, diminished biodiversity, worsening human health conditions), can also increase the tensions between (and within) countries. In the mid-1990s some analysts already have warned for possible resource-based conflicts. Although new institutions and organizations came in place of the central plan directives from Moscow, a potential for future conflicts remained:
In Central Asia, regional tensions may be enhanced by current water allocation practices. In recent years, Central Asia has experienced an increase in irredentist activities and interethnic conflicts. Competition over natural resources may intensify such irredentist sentiments, with some viewing escalating future inter-ethnic confrontation in Central Asia as being driven in part by water allocation problems (Smith, 1995: 353) . Horsman (2001: 74-75) countries, instead of keeping more water for hydropower generation. This water is traded for energy supplies (coal, gas and mazut, a concentrated oil product). However, in 1997-98 there have been fierce conflicts about these 'water-energy swaps', which led to harsh words between governments, and threats to cut off supplies. As a consequence insufficient (or non-timely) 'payments' in these barter agreements from the Kazakh and Uzbek Lake. The Turkmen uphold that it will only be filled with drainage water, the Uzbek suspect that the Lake will in the future also take more water from the Amu Darya, reducing the Uzbek allocation, while more water to this Lake also means less available for the Aral Sea. The project seems to also have an ethnic or irredentist connotation as it has been reported that one million ethnic Uzbeks in Turkmenistan will be resettled in the Karakum desert (ICG, 2002: 25-26 ).
Another problem is that after the civil war has ended, Tajikistan has made it clear that it has a very small water share the Amu Darya, and it intends to increase this. It wishes to expand the irrigated acreage and needs water to do so. Tajikistan also seeks international finance to complete the Rogun Dam on the Vakhs River, which would bring it into conflict with Uzbekistan, as a new large reservoir would put Tajikistan completely in the driver's seat over water supply to Uzbekistan. 5 Taking into account the power relations, the latter will never allow this to happen. Finally, now Afghanistan is entering a new era of peace and reconstruction, it will need water to develop its agriculture. In the near future new allocations of water will be demanded by this country, in particular from Panj river. Again it is Uzbekistan which will suffer when Afghanistan will use more water (ICG, 2002: 27) , and new tensions might arise.
Horsman does not believe that -in spite of the bellicose discourse with even threats to intervene militarily 6 -will finally lead to armed conflict, as in all these cases the govern-ments compromised and negotiated a solution. However, these water resource-based tensions seem to occur more and more. Intensified international cooperation between the Central Asian countries will be crucial to diminish these tensions, in particular when they will be prepared to relinquish national authority to transboundary-based regional waterand environmental agencies, which can function under international water and environmental law. International assistance also remains very important, as was noted by Hogan (2000):
Central Asia has not ignited in the wide-scale resource war that some experts predicted. Early intervention -and large side payments -by international donors may stave off conflict in the near term. Nevertheless, as long as the region's leaders insist on making unilateral decisions that affect their neighbors, water will still remain a potential source of conflict in Central Asia.
The tendency to arrange agreements and resolve conflicts in a bilateral, rather than in a multi-lateral setting, especially instigated by Turkmenistan and Uzbekistan, is not a good sign in this direction. The improvements made in the functioning of the regionally operating BVOs and other agencies, with the assistance of multi-lateral and bilateral donors, however, are moderately positive indications. The main bottleneck is that all the Central Asian governments, in particular of the downstream countries, remain very much focused on their national interests, not wanting to compromise in this seemingly zero-sum game.
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The current debates are still dominated by technical solutions, ignoring that only institutional and political change can contain the environmental crisis and potential conflicts. 
NOTES
1 "Water Wars" is the title of a series short video documentaries produced by the BBC, dealing with conflicts over water in the Colorado River Valley, the Jordan Valley, the Wolga river and the Aral Sea Basin (1991).
2 In March 2002 it seems that there was some joint Russian-Uzbek interest in reviving the plans. For the Uzbek government it would be an easy access to additional water resources, for the Russian government it could mean a 'new lever of influence'. However, it is questionable, taking into account the enormous investment costs and possible environmental impact, whether this has to be taken seriously (ICG, 2002: 27) . The mega-project has also been driven by a 'design and science' lobby with an objective to milk donors and produce a feasibility reports. 3 The severe environmental problems in a relatively new area such Kashkadarya, where much of the agricultural land was taken in production in the 1970s, were visible during a field visit by the first author of this article. He was part of a UNDP mission to Uzbekistan on Macroeconomic Policy and Poverty Reduction, in September 2002. 4 As both countries are very much dependent on the Amu Darya (Turkmenistan even completely), they compete for water to be used in a similar economic activity, namely cotton. There are many places where tension can arise, such as in Kashkadarya pumping cascade, which takes water from Turkmenistan through a series of pumps to the Southwest of Uzbekistan. Currently there is a World Bank project to renovate the cascade, but a final arrangement between the two countries has not yet been reached to implement it. Another field of contention is a large drainage canal from Urgench (Uzbekistan) into the Southwestern territory of Turkmenistan. 5 Tajikistan already controls around 40 percent of the flow of the Amu Darya, through its Nurek Reservoir. Near that Dam it wishes to construct a hydropower station (at Sangtuda). The Uzbek government is not against this plan, but is very critical about the Rogun Reservoir plan. Possibly the costs are simply prohibitive and international donors -already wary from large dams-see this project as potentially sensitive. 6 He noted (2001: 76) that it was reported in 1996, that Uzbekistan has developed military plans to take the Toktogul Dam by force. While this was never confirmed, it is also not unlikely, as part of its water supply passes through this reservoir on Kyrgyz territory, and is seen as a matter of national security.
